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Abstract
Agglomeration, the spatial concentration of industries in a specific location, has been argued to improve 
productivity since it could provide positive externalities such as knowledge spillover, input sharing, and labor 
pooling. This paper examines the effect of large and medium manufacturing industry (LMI) agglomeration 
on labor productivity. Measuring the output and labor density as agglomeration effect by using 2009-2014 
panel data from 44 cities and regions across the metropolitan areas of Indonesia, this study shows that in 
terms of output share, agglomeration positively contributes to labor productivity. On the other hand, in 
terms of labor density, agglomeration results in a negative impact on productivity. These findings suggest the 
government should expand industrial clusters in less densely populated areas, especially outside the island 
of Java, by providing necessary infrastructures such as electricity, ports, and roads, so that this development 
creates favorable economic conditions for investment and industrial development in such areas.
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Abstrak
Aglomerasi, konsentrasi spasial industri di lokasi tertentu, dikaitkan  untuk meningkatkan produktivitas 
karena eksternalitas positif yang ditimbulkan seperti limpahan pengetahuan (knowledge spillover), 
sharing input produksi, dan penggabungan tenaga kerja (labor pooling). Makalah ini mengkaji pengaruh 
aglomerasi industri manufaktur besar dan sedang (IBS) terhadap produktivitas tenaga kerja. Efek 
aglomerasi diukur menggunakan output dan kepadatan tenaga kerja. Dengan menggunakan data panel 
dari 44 kota dan kabupaten di seluruh wilayah metropolitan di Indonesia dari 2009-2004, penelitian ini 
menunjukkan bahwa aglomerasi bersifat sebagai pedang bermata dua. Dalam hal share output, aglomerasi 
secara positif berkontribusi terhadap produktivitas tenaga kerja. Di sisi lain, dalam hal kepadatan tenaga 
kerja, aglomerasi menghasilkan dampak negatif pada produktivitas. Temuan-temuan ini mengindikasikan 
bahwa pemerintah harus memperluas klaster industri di daerah-daerah berpenduduk rendah, terutama di 
luar pulau Jawa, dengan menyediakan infrastruktur dasar seperti listrik, pelabuhan, dan jalan, sehingga 
pembangunan ini menciptakan kondisi ekonomi yang menguntungkan untuk investasi dan pengembangan 
industri daerah tersebut.
Kata Kunci: aglomerasi, output industry, kepadatan tenaga kerja, produktivitas tenaga kerja
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Introduction 
Agglomeration, an economic phenomenon regarding the geographic concentration 
of industries, has been argued to be improving productivity since it could provide positive 
externalities in term of knowledge spillover, input sharing, and labor pooling (Marshall, 1920; 
Xu, 2009; Andersson & Lööf, 2011). In the urban economics context, the characteristics 
of agglomeration economies have classified into two categories, namely, localization and 
urbanization economies. Localization economies include the benefits gained by industries 
due to the concentration of the same industry in a particular location, meaning that this 
industrial cluster is local to particular industry, while urbanization economies is the idea that 
the presence of a firm in one industry attracts firms in other industries, referring to economies 
that relate to more significant urban regions within a diversified economy (O’Sullivan, 2009). 
The notion of urbanization economies corresponds closely to the ideas of Jacobs (1969), 
emphasizing the role of diversity in regional economies and the role of knowledge spillovers—
which come from across industrial sectors and how variety and diversity of geographically 
proximate industries—could lead to innovation and productivity.
Clustered firms are more likely to gain benefit from the availability of input sharing 
in specific locations. For example, a Kimono manufacturer in the Nishijin district in Kyoto 
can construct a Kimono exhibition facility, which is then commonly used as a shared input. 
Localization will also make it possible to purchase a great variety of relatively inexpensive 
intermediate inputs from a nearby, specialized upstream manufacturing company (Nakamura, 
2008). Moreover, these clustered industries could reduce transportation costs (Glaeser, 2010). 
Labor market pooling occurs when firms can acquire specialized labor by locating near 
other firms in the same industry. It could reduce search costs and improves match quality, 
and provide valuable benefits for employers and workers. For example, a software company 
in Silicon Valley can quickly fill a position by hiring one of the many skilled programmers 
already present in the Valley. Similarly, a skilled programmer in the Valley can more easily 
find a new position without having to be relocated (Rosenthal & Strange, 2006).
Furthermore, Ke (2010) argued that agglomeration and productivity are not only 
mutually related, but also that knowledge spillovers can contribute to productivity growth in 
neighboring areas. The nearby inventors have a higher propensity to cite each other’s patents 
and research and development (R&D), indicating that knowledge spillovers are localized 
(Jaffe, 1986). Also, agglomeration enables the spread of implicit knowledge. The geographic 
proximity created by density supports the exchange of information among workers and firms 
that will lead to innovation (Carlino et al., 2007; Carlino and Kerr, 2014). 
Several studies on agglomeration have shown that it can significantly increase average 
productivity. Ciccone (2002) measured the difference of agglomeration effects across five big 
Europe countries, namely, Germany, France, England, Spain, and Italy. Using Germany as 
the center of agglomeration (benchmark), the estimation of the difference of agglomeration 
effect between France and Germany equaled 0.06 percent, 0.3 percent between Spain and 
Germany, 3.2 percent between England and Germany, and 2.5 percent between Italy and 
Germany. Ciccone also assessed the influence of the number of workers on the average 
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labor productivity, pointing out that, as an agglomeration effect in manufacture industry, a 
double increase in the number of workers would increase the average productivity of labor 
by 5 percent. This finding is similar to the study of Ciccone & Hall (1996) that examined 
the agglomeration effect in the U.S., estimating that by doubling the number of workers 
could lead to an increase of 4.5 % of the average labor productivity. Furthermore, Yang et 
al. (2009) mentioned that in terms of labor productivity in China, the estimation of the 
elasticity coefficient of the agglomeration effect gradually increased from 7.8 percent in 2001 
to 13 percent in 2005, describing that the effects of agglomeration across cities in China are 
higher than that of European countries and the U.S.
Figure 1. Sectors Contribution on Average National GDP 2010-2014
Source: Author’s calculations, Central Statistics Agency using 2010 constant price
Indonesia also considered the benefits of agglomeration in its economic policy. This 
consideration is reflected in the establishment of industrial clusters by the government. Since 
1991, the manufacturing industry has become a prime mover for the Indonesian economy, 
contributing around 22 percent in GDP of Indonesia from 2009 until 2014, forming the 
most significant portion among other sectors (See Figure 1). 
Only a few studies had conducted on the issue of agglomeration, although the topic 
about agglomeration in the manufacturing sector is crucial in Indonesia. Henderson et al. 
(1995) examined production externalities in cities by using manufacturing industries’ data 
between 1970 and 1987. Kuncoro (2009) observed industry agglomeration in Java Island 
from 1990 to 2003, depicting how agglomeration, in terms of localization, plays a role in 
increasing manufacturing productivity. Accordingly, Raharja & Kuncoro’s (2012) work 
suggests that firms in agglomeration areas enjoy higher productivity than those located 
outside the areas.
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Figure 2. The Cities and Metropolitan Areas of Indonesia
Source: Author’s calculation, 2010 population census of Central Statistics Agency and Government Regulation No 26/2008 
on National Spatial Plan
This study will focus on seven metropolitan National Strategic Areas (NSA) stipulated 
in the Government Regulation No. 26/2008 and No. 13/2017 on National Spatial Plan, 
namely, Greater Medan or Mebidangro, Greater Jakarta or Jabodetabekjur, Greater Bandung, 
Greater Semarang or Kedungsepur, Greater Surabaya or Gerbangkertasusila, Greater Denpasar 
or Sarbagita, and Greater Makasar or Mamminasata Metropolitan Areas (See Figure 2). The 
Metropolitan of NSAs have played an essential role in the economy from the country, with 
23% of the national population lives there. On average, from 2009 to 2014, they contributed 
to national GDP and national manufacture GDP by around 39% and 47% respectively 
(Table 1). In terms of employment, they shared 26% to national labor, and more than half of 
the national manufacture workforce located in these areas. 
However, from Table 1, we have to consider that the development of industry in 
Indonesia has been Java-centric and Jakarta biased. Java and Jakarta have been enjoying 
higher productivity and economic shares in the country. From 2009 until 2014, out of the 
seven metropolitan areas, Jakarta contributed around 23% to national GDP and shared 27% 
to manufacturing GDP. As an area in which nearly 10% of national inhabitant lived, this 
metropolitan area shared more than a quarter to the national manufacture workforce and 
12% to total national labor.
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Table 1. The Contribution of Metropolitan Areas of Indonesia
Data  JAK Metro
 MED 
Metro
 BDG 
Metro
 SMG 
Metro 
 SUB
Metro
DPS 
Metro 
MKS 
Metro
Total 
Metro 
NSAs
 National 
Population in 2015 (million) 21.84(10%)
4.89
(2%)
4.63
(2%)
6.30
(3%)
9.57
(4%)
2.43
(1%)
2.80
(1%)
52.46
(23%) 225.74
Average Labor per year 
(million labors)
13.55
(12%)
1.99
(2%)
3.65
(3%)
3.04
(3%)
4.41
(4%)
1.05
(1%)
0.88
(1%)
28.70
(26%) 110.06
Mean GDP (IDR trillion) 1,748.25(23%) 
 163.84
(2%) 
221.11
(3%) 
166.04
(2%) 
490.42
(6%) 
68.48
(1%) 
88.12
(1%) 
2,946.24
(39%)  7,522.56 
Mean Manufacture 
Production (IDR trillion)
 449.44
(27%) 
 34.50
(2%) 
 73.12
(4%) 
 46.73
(3%) 
149.29
(9%) 
 4.88
(0.3%) 
17.60
(1%) 
 775.56
(47%)  1,654.05 
Manufacture Labor (million 
workers)
 22.57
(26%) 
 2.99
(3%) 
 7.55
(9%) 
 4.28
(5%) 
 7.43
(9%) 
 1.79
(2%) 
 1.10
(1%) 
 47.72
(55%)  87.04 
Manufacture Labor 
Productivity (IDR million per 
worker)
 19.91
(23%) 
 11.53
(10%) 
 9.69
(8%) 
 10.91
(10%) 
 20.08
(18%) 
 2.73
(2%) 
15.96
(14%) 
 16.25 
(14%)  114.03 
Source: Author’s calculations, Central Statistics Agency, number in parentheses are the share to national account
Keeping these considerations in mind, the objective of this paper is to observe the 
determinants of urban labor productivity, examining the influence of agglomeration on 
manufacture labor productivity in the metropolitan areas of Indonesia. This paper expects to 
contribute to the previous literature in Indonesia by introducing output and labor density 
into the productivity estimation at the regional level. Different from previous studies focusing 
on firm-level (Raharja & Kuncoro, 2012; Widodo et al., 2015) that used the Hirschman-
Herfindahl index to capture localization economies by using total employment in the same 
industry, and diversity index to measure urbanization economies; this study addresses the role 
of industrial output and labor density as agglomeration effects. Besides, this provides evidence 
of agglomeration across seven metropolitan areas as the economic growth and activity centers 
of the country.
This study is not intended to, and cannot, separate localization economies from 
urbanization economies. Instead, the analysis focuses on agglomeration economies as a 
whole—specifically agglomeration industry in large and medium manufacture—and their 
contribution to average manufacture labor productivity of the city or region. Also, this paper 
does not measure the knowledge spillover effect as one of the elements of agglomeration. 
Besides, this study focuses on the whole manufacturing sector and does not look at selected 
manufacturing industries. Following this introduction, the methodology and the result will 
discuss. The final section provides a brief conclusion and possible policy implication based 
on the findings.
Methods 
Data and Variables
The municipal panel data of 7 metropolitan NSAs, consisting of 44 District/Cities, are 
collected from the Central Statistics Agency (Badan Pusat Statistik/BPS) during 2009-2014. 
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Labor productivity (labor_prodit), by dividing Gross Regional Domestic Product (GRDP) 
of the manufacturing sector by the total number of workers in the sector in region or city i 
at time t. Human capital (humanit), by using the mean years of schooling of population in 
region or city i at time t. Capital per labor (cap_per_laborit), by employing estimated fixed 
capital of LMIs divided by the total number of workers of the LMIs of region or city i at time 
t. Both data are retrieved from the LMI or IBS survey of BPS. Labor density (labor_densityit), 
the total number of manufacturing workers divided by the size of city. Industrial output (git), 
the share of value added of the LMI to the manufacturing GRDP of region i at time t.
Economic Modelling
In this study, an equation model of industrial agglomeration and productivity developed 
by Ke (2010), from the production function of Ciccone (2002), is employed to see how 
agglomeration effects can estimate with regional data. 
     (1)
qi denotes the output density of a city or region i; ni represents the average number of workers 
per kilometer square area; Hi  depicts the average level of the human capital of a region i; ki is 
the capital per kilometer square area; Ωi is the total productivity factor (TFP) index in region 
i; Qi and Ai represent total production and area of the region i, respectively. Hence, the total 
workers of a region i, Ni, equal to ni times Ai, and the total capital of a region i, Ki, equal to ki 
times Ai. This study assumes that spatial externalities are driven by the output density in the 
region, Qi/Ai, because this is the key when externalities are associated with physical proximity 
(Ciccone and Hall, 1996).
Furthermore, α denotes the return on capital and labor per area, in which 0<α<1. The 
model displays either constant (α=1) or decreasing (α<1) returns to capital and labor, implying 
diminishing marginal productivity caused by overcrowding. β is the rate of contribution of 
labor input to output per kilometer square area, with range 0<β<1, and  is the parameter 
of output density. There are positive externalities in this formulation if and only if  > 1 
(Ciccone, 2002).
Agglomeration measured by output density and the share of industrial output, assuming 
that labor and capital is equally distributed among the area in each city/region. This yields 
that an aggregate production in each region is expressed by multiplying (1) and the size of a 
region i.
   (2)
Since we are interested in agglomeration economies generated by industrial 
agglomeration, we plug in industrial output density, gi Qi /Ai, for the gross output density, 
Qi /Ai, in equation (2), where gi is the share of industrial output in the region i (Ke, 2010). 
    (3)
In order to measure labor productivity, the equation (3) is, then, divided by the total workers. 
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    (4)
Equation (4) can be rewritten in logarithm expression as follows:
  (5)
where β1= αβℷ, is the contribution of human capital; β2 = (1 – β)αℷ, is the contribution of 
input of physical capital;β3 = αℷ – 1, is labor density effect per area as an agglomeration effect; 
and β3 = ℷ –1, is the output density effect per area as an agglomeration effect.
Equation (5) is, then, used in empirical testing. In addition, regional dummies—Java 
and Jakarta—will also be used. Since the estimation will use panel data, the empirical model 
will be:
    (6)
If knowledge is a direct input of output (Romer, 1990) or a spillovers source (Lucas, 
1988), the parameter ln human, should then be positive (β1>0). The parameter ln cap_per_
labor should also be positive (β2>0). If agglomeration produces positive externalities (λ>1), 
both β4 and β5 must be positive as well. β3 is the labor density effect, denote that β3=αλ−1 
and α is the return on capital and labor per kilometer square area with diminishing marginal 
productivity caused by overcrowding (0<α≤1). With the congestion diseconomies resulting 
from the density, β3 should be negative if the diseconomies associated with overcrowding; 
congestion, and industrial pollution prevail (Ke, 2010). 
 
Results and Discussion 
Descriptive Analysis 
Thirty-two of 44 cities and regions in the seven metropolitan NSAs locate in Java 
Island. Therefore, it is not unpredictable that, on average, cities and regions in Java have 
been nearly two times more productive than those outside the island. From Table 2 and 
Table 3, we can observe that during 2009-2014, Jakarta Metropolitan Area ranked the 
highest in labor productivity compared to other metropolitan areas and was the only 
area that could reach the level of productivity above IDR 100 million per worker per 
annum. This number was above the national mean of productivity (IDR 76 million per 
worker per year). Denpasar Metropolitan Area ranked the lowest area in terms of labor 
productivity, accounting for around IDR 16 million per worker per year, more than a 
quarter of metropolitan NSA’s average. Non-Java regions reached more or less half of Java’s 
productivity during the observation. 
Mebidangro area experienced the highest human capital in the context of average years 
of schooling, slightly higher than that of Jabodetabekjur area in the second place. This fact 
is interesting since the Jakarta Metropolitan Area did not have the highest level of formal 
education and was lower than a metropolitan area outside Java. We should consider that 
Jakarta Metropolitan Area consists of 14 regencies/cities of 3 provinces—Banten, Jakarta, 
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and West Java—in which several regions like District of Cianjur and Disctrict of Bogor still 
have relatively lower human capital. Among the metropolitan areas, Maminasata area in 
South Sulawesi had the lowest human capital at level 7.8 years.
Table 2. Statistics of Cities and Regions during Observations
Variables Unit Mean Standard Deviation Min Max
Labor productivity IDR 1000 per km2 76,762 83,812 4,574 572,643
Mean years of 
schooling years 9.07 1.53 5.07 11.56
Capital per labor IDR 1000 per km2 301,199 2,556,953 20.38 40,761,576.96
Labor density worker per km2 590 617 2 2,658
Industrial output share % 46.8 23.4 4.0 97.0
Source: Author’s calculations, Central Statistics Agency using 2010 constant price
Table 3. Productivity Variables in Metropolitan Areas
Metropolitan 
NSA
labor productivity 
 (IDR 1000 per 
worker)
Average years of 
schooling (years)
capital per labor 
 (IDR 1000 per 
worker)
labor density 
(worker per km2) g (%)
Medan 56,328.98 9.88 19,268.27 601 38.97
Jakarta 111,611.86 9.84 569,233.43 2,180 58.04
Bandung 59,215.73 9.08 15,217.01 1,552 52.56
Semarang 61,482.87 8.15 15,518.99 816 44.28
Surabaya 82,832.71 8.47 28,888.97 1,305 48.62
Denpasar 16,246.10 9.19 7,088.45 1,019 25.12
Makassar 69,965.04 7.84 42,378.39 260 29.83
Java 87,730.34 9.10 260,646.56 1,599 52.55
Non-Java 47,513.38 8.97 22,911.70 519 31.31
Source: Author’s calculations, Central Statistics Agency using 2010 constant price
Labor is one of the essential production inputs. The data shows that the capital per 
labor varied from the lowest in Sarbagita area at around IDR 7 million per labor up to 
the highest level at nearly IDR 570 million per worker in a year in the Jakarta. This data 
is almost eight times than that of the lowest number in the Jakarta Metropolitan Area. 
This data portrays the unequal distribution of capital in the country. If we compare the 
Java and non-Java regions, the capital per labor in Java was 12 times higher than that of 
metropolitan areas outside Java. 
As a consequence of being the island with the highest population density, metropolitan 
areas in Java had three times more labor density than that of outside Java from 2009 to 2014. 
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Jabodetabekjur area was the area with the highest labor density of nearly 2200 workers per 
km2, considerably higher than that of Makassar—the area with the least labor density—at 
260 laborers per km2. Meanwhile, the national average of labor density in metropolitan areas 
was 590 workers per km2.
Having played an essential role in the manufacturing sector, the output share of LMI/
IBS, between 2009 and 2014, ranged from 4% to 97% in all metropolitan areas across the 
country with Jabodetabekjur area sharing the most significant portion at 58% and Denpasar 
Metropolitan Area with the smallest share at 25%. Java captured 52% of this industrial share, 
while the metropolitan NSAs average share was 47%.
Estimation Results
The main aim of this research is to investigate how agglomeration influences urban 
productivity in terms of manufacture labor productivity. Applying estimation method using 
panel data, to gain the most appropriate estimation model among Pooled Least Square, Fixed 
Effect, and Random Effects estimation, we run Chow, Hausmann, and Lagrange Multiplier 
tests, resulting in the outcomes of empirical result (Wooldridge, 2002). Following those tests, 
Random Effect estimation is selected from an empirical test using panel data regression.
Table 4. Estimation Results without Regional Dummy Variables
Variables PLS FE RE
Human capital 1.786***(0.389) 0.379* (0.202) 0.759**(0.236)
Capital per labor 0.111***(0.021) 0.177*** (0.350) 0.199***(0.034)
Labor density -0.003 (0.049) -0.796*** (0.036) -0.658***(0.040)
Industrial output 0.416***(0.076) 0.161*** (0.018) 0.151***(0.021)
Constant 12.371***(0.769) 18.570*** (0.674) 16.589***(0.713)
R-squared 0.417 0.712 0.694
Observation 264 264 264
BP-LM test 0.000
Hausman test 0.000
Standard Error (SE) terms are in the parentheses. ***, **, and * denote statistical significance level at 1%, 5%, and 10% 
respectively (Author’s calculation).
Tables 4 and 5 portray the estimation results. The parameter estimation of λ, as the 
output density effect of industrial agglomeration on productivity, is around 0.15. Given 
that λ has positive significant parameter estimation, meaning that output density increases 
manufacture labor productivity. On the other hand, the parameter of employment density 
is negative and significant at all level. All else being equal, every addition of 1000 workers 
per km2 will decrease labor productivity by roughly IDR 670 per labor. This adverse relation 
finding is similar with Ke (2010), which estimated that labor density negatively contributed 
to the labor productivity in Chinese cities, mentioning that technology in production and 
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transportation in China are relatively less advanced than that of US and EU regions, which 
showed positive signs of labor density (Ciccone & Hall, 1996; Ciccone, 2002; Carlino et al., 
2007; Brülhart & Mathys, 2008). 
Table 5. Estimation Results with Regional Dummy Variables
Variables
Labor Productivity
(Java as regional dummy)
Labor Productivity
(Jakarta area as regional dummy)
PLS FE RE PLS FE RE
Human capital 2.133*** (0.451)
0.379* 
(0.202)
0.794*** 
(0.231)
1.796*** 
(0.386)
0.379* 
(0.202)
0.735** 
(0.233)
Capital per labor 0.103*** 
(0.022)
0.177*** 
(0.350)
0.174*** 
(0.034)
0.128*** 
(0.022)
0.177*** 
(0.350)
0.175*** 
(0.035)
Labor density -0.049 
(0.058)
-0.796*** 
(0.036)
-0.676*** 
(0.039)
0.017 
(0.494)
-0.796*** 
(0.036)
-0.670*** 
(0.040)
Industrial 
Output 0.372*** (0.081)
0.161*** 
(0.018)
0.149*** 
(0.021)
0.440*** 
(0.076)
0.161*** 
(0.018)
0.151*** 
(0.021)
Java 0.218 (0.145)
1.094*** 
(0.321)
Jakarta -0.260** 
(0.120)
0.862** 
(0.311)
Constant 11.809*** (0.853)
18.570*** 
(0.674)
16.234*** 
(0.707)
12.063*** 
(0.777)
18.570*** 
(0.674)
16.835*** 
(0.710)
R-squared 0.423 0.712 0.699 0.428 0.712 0.699
Observation 264 264 264 264 264 264
BP-LM test 0.000 0.000
Hausman test 0.000 0.000
Standard Error (SE) terms are in the parentheses. ***, **, and * denote statistical significance level at 1%, 5%, and 10% 
respectively (Author’s calculation).
Furthermore, as inputs of productivity, human and physical capitals have shown that 
they have a positive contribution on average labor productivity. The elasticity for capital 
per labor is relatively small (0.175). This condition is explained by the structure of the 
manufacturing industry in Indonesia, which is commonly dominated, by light or labor-
intensive industries (Hill, 1990a; Hill, 1990b; Widodo et al., 2015). The capital-intensive 
industries are typically related to heavy-processing industries such as chemical products or 
heavy-engineering industries such as machinery and transport equipment.
Lastly, the regional dummy variable has a significant parameter estimation. Taking into 
account the average years of schooling as human capital, capital per labor, output and labor 
density, region or cities in Java enjoyed more than 100% higher productivity than regions 
or cities outside Java from 2009 to 2014. This result is in line with the common observation 
that these regions or cities benefit from better locations and urban infrastructure, provided 
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by the government and sometimes by the pooled efforts of the industry. Also, the cities or 
regions outside Java were less productive than those in Java island might be interpreted as 
the relative disadvantages of Java-centric development in the previous decades. Furthermore, 
as mentioned earlier, the industry has been biased towards Jakarta. Hence, cities and regions 
in the Jakarta Metropolitan Area have been experiencing considerably higher productivity at 
level 86% than those outside the Jakarta Metropolitan Area.
Based on the empirical test, the industrial output as an agglomeration effect strongly 
supports the idea that agglomeration enhances productivity. This finding is in line with 
previous studies in Indonesia. Kuncoro (2009) mentioned that the impact of agglomeration 
in term of localization and urbanization economies enhance labor productivity in Jakarta and 
Surabaya metropolitan areas in three periods of 1990-1995, 1997-2000, and 2001-2003, 
emphasizing that localization economies are more significant than urbanization economies. 
Similarly, agglomeration will improve the productivity growth (Rizov et al., 2012; Widodo et 
al., 2015; Hu et al., 2015). Azari et al., (2016) also found that the urban labor productivity 
is determined by traditional inputs of agglomeration economies. Lin et al (2011) found an 
inverted u-shape relationship between agglomeration and productivity.
However, the negative coefficient of labor manufacture density points out that 
agglomeration diseconomies related to congestion have negatively impacted on labor 
productivity of metropolitan areas in Indonesia. Although there has been no study on the 
economic losses in cities across the country, it estimates that congestion cost in Greater 
Jakarta or Jakarta Metropolitan Area will be around IDR 65 billion per year (JICA and 
BAPPENAS, 2004). If this economic loss is shouldered on the manufacturing laborers in 
Jakarta Metropolitan Area, with discounted factor approximately at 12% according to the 
study, a manufacturing worker will bear a congestion cost burden of roughly IDR 3 million 
per year or approximately USD 231 or JPY 24,000 per worker per year.
Moreover, the negative effect of overcrowding and congestion cost in metropolitan areas 
emphasizes that labor density has exceeded its saturation point. The concentration of more 
than 70% of LMI firms in Java Island has resulted in the decreasing of the environmental 
carrying capacity of Java Island in addition to the regional inequality. One of the inevitable 
effects of the industrial concentration area in the Jakarta Metropolitan Area, for example, is 
massive land conversion. The data from the Ministry of Agrarian Affairs and Spatial Planning/
National Land Agency shows that the industrial sector has contributed to around 31% of 
the land conversions from 2012 to 2015 (See Table 6) and has shaped urban sprawl by about 
13%. Urban sprawl is a phenomenon related to suburbanization, an expansion of population 
from a central urban area (core) into low-density areas/periphery (O’Sullivan, 2009). If there 
is no intervention from the government, given that firms will always search for the most 
efficient location, the land conversion and unplanned urban sprawl will continue to the 
adjacent areas, especially in the eastern side of this metropolitan area—given the availability 
of relatively substantial land areas and better infrastructure in the northern Java coastal areas 
such as Cikampek, Karawang, Purwakarta, Subang, up to Cirebon and also as the effect of 
the newly operational Kertajati airport in the eastern part of the West Java province and the 
ongoing construction of Patimban seaport in Subang.
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Table 6. Land Conversion in Jakarta Metropolitan Area
Type of Land Use Size of Area in 2012 (km2)
Size of Area in 
2015 (km2)
Land conversion 
(km2) %
Industry 148,70 217,37 68.67 31.59
Less-dense settlements 482,18 519,64 74.37 13.36
Densely populated 
settlements 1.301,70 1.335,73 34.22 2.56
Farmland 2.567,95 1.944,52 -623.43 -32.06
Trade and services 143,22 354,12 211.61 59.63
Forest 872,67 546,31 -275.27 -46.07
Source: Ministry of Agrarian Affairs and Spatial Planning/National Land Agency
Conclusions
This paper looks at the impact of agglomeration on manufacture productivity. The 
municipal level panel data estimation of 44 cities and regions in the metropolitan NSAs of 
Indonesia indicates that urban manufacture productivity is determined not only by human 
capital and physical capital as inputs of production but also by agglomeration economies. 
This study shows that industrial output generated from output density enhances manufacture 
labor productivity. Nevertheless, labor density harms manufacture labor productivity.
Regarding the findings, policy implications for regional development might draw from 
this study. The results, implicitly, point out that market will continue to push industrial 
agglomeration to the more productive areas in Java and specifically the Jakarta Metropolitan 
Area and the metropolitan areas outside Java, given that those areas have enjoyed the 
better urban infrastructure and higher productivity. With positive externalities driven by 
output density, both central and local governments, therefore, should encourage not only 
the manufacturing sector but also other economic activities by prioritizing the provision 
of connectivity and infrastructure (Sonobe & Otsuka, 2006; Kuncoro, 2009), at least the 
provision of stable electricity, (toll) roads, and ports, in the selective less dense areas, lagging 
regions, and outside Java.
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